In this article, we shall present a very simple analytical expression for the total binding energy of a neutral atom. We are aware that this quantity is only of peripheral interest in modern atomic physics, since the major contribution to the total energy comes from electrons in the innermost shells. Nevertheless, we report this work because our approach is novel, and the accuracy is better than a recently reported paper by Sucher (1) on the same subject. We demonstrate that the total ground state energy of any atom may be reproduced by a model system in which both the nuclear charge and the electron number are reduced by a scaling factor, and the electron-electron interactions switched off. The scaling factor is independent of Z, and its value can be guessed from theory. This model is rather different from the conventional effective charge approach (2, 3) in which only the nuclear charge, as seen by the electrons in each shell, is modified.
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A neutral atom with Z electrons is replaced by a model system of Z0 noninteracting electrons bound in a bare Coulomb potential with nuclear charge Z0. For such a system the closed shell interpolation formula for energy, in atomic units, is (4)
We take Z() = (3Z, where (3 = 0.831 for all atoms with Z > 8. Substituting this value of Z0 in eq. [1] , our expression for the ground state energy of an atom with atomic number Z is
In Table 1 , the energies of some atoms as predicted by eq. 
As before, we have assumed that P is ^dependent of Z. In the Thomas-Fermi approxation, which is exact for Z oo, p = 6/7, while Hartree-Fock calculations over a wide range of lvalues yield a value of P close to 5/6, thus substantiating our claim (1) Substituting these in eq. [7] , we find p = 0.833 « 5/6. This is the same value of P obtained from eq. [4] in HF calculations, and explains why the HF binding energies are reproduced by the noninteracting scaled model. In fact, it is easy to verify eq. [7] numerically by calculating (r, -1 )^ using Table 2 .3 in the book by Fischer (7) . For the range of Z values that we have considered, we find that the right-hand side of eq. [7] tends to overestimate O, -1 )"* 7 by about 1 to 1.5% for P = 0.831. This was the scaling factor used to fit the HF energies by eq. [2] .
If we had used eqs. [5] and [8] , with the TF value of p = 6/7, we would have obtained the coefficient of Z 1/3 to be 0.7687, which is correct in the limit of Z -> oo. On the other hand, by using the empirical value of p ^ 5/6, we have shown that the energy may be written in the form of eq. [6] , which is the content of our model. Our arguments, however, do not amount to a ''derivation^ of eq. [2] , nor explain its extreme accuracy.
